Objectives: To investigate whether a modest number of food frequency questions are sufficient to describe sociodemographic differences in dietary habits, and to identify sociodemographic characteristics of subjects adhering to food-based dietary guidelines operationalised in a 'healthy-diet index'. Design: Cross-sectional population survey. Subjects: A total of 480 men, 515 women, aged 15-90 y. Random sample of private telephone numbers drawn from regional telephone records, geographically stratified. Participation rate 62%. Methods: Computer-assisted telephone interviews, including six food frequency questions, a question on type of fat spreads used on bread, questions on seven sociodemographic variables. Results: The summary of the healthy-diet index showed that the subjects who adhered to food-based dietary guidelines (top quintile) compared to those who did not (bottom quintile) were most often women (odds ratio (OR) ¼ 6.07; confidence interval (CI): 3.91-9.43, women vs men), of older age (OR ¼ 9.72; CI: 3.02-31.31, old age vs young), highly educated (OR ¼ 3.69; CI: 1.53-8.92, high education vs low) and living in multiperson households including children (OR ¼ 4.66; CI: 2.47-8.80, multiperson household vs single household). The results also showed that gender difference in dietary habits is associated with other sociodemographic variables. Conclusions: The selected food frequency questions proved sufficient to describe sociodemographic differences in dietary habits, and this method may be a valuable supplement to traditional quantitative dietary surveys in monitoring sociodemographic changes in eating patterns. The results also underline the influence of sociodemographic status on dietary habits.
Introduction
It is well documented that health is influenced by social background (Mackenbach et al, 1997) . Several studies have shown that sociodemographic factors and dietary habits are associated, and it is indeed often suggested that social inequalities in health are partly explained by differences in dietary habits that are linked to social background (James et al, 1997; Smith & Brunner, 1997) . This is why diet is often included among the lifestyle factors associated with health inequalities.
Surveys describing social differences in dietary habits show that subjects of lower socioeconomic status are more likely to eat less healthily (Dowler, 2001) . A systematic review of published and unpublished surveys of food habits conducted between 1985 and 1999 in 15 European countries has shown that, except in Southern European countries, higher socioeconomic status, defined by education and occupation, is associated with greater consumption of both fruit and vegetables (Roos & Prättälä, 1999 & the FAIR-97-3096 Disparities group (tasks 4 and 5); De Irala-Estévez et al, 2000) . Likewise, other studies have shown that groups with high socioeconomic status adopt healthier dietary behaviour than low-status groups (Hulshof et al, 1991; Prättälä et al, 1994; Hjartåker & Lund, 1998) .
Danish data on dietary habits are limited. Only few national dietary surveys have been carried out, one in 1985 out, one in , one in 1995 out, one in and another in 2000 out, one in -2001 out, one in (Haraldsdó ttir et al, 1986 Andersen et al, 1996; Fagt et al, 2000; Fagt et al, 2002) . Data on the relation of social differences and dietary habits in Denmark are also scarce (Haraldsdó ttir et al, 1987; Osler et al, 1991; Groth et al, 2001) .
In 1995, the Danish Nutrition Council began to collect new data on Danish dietary habits. The Council collected the data by putting simple food frequency questions to respondents in telephone interviews. These interviews were to be repeated every third year. Surveys carried out in 1995 (Haraldsdó ttir et al, 1996) and 1998 (Haraldsdó ttir et al, 1999 (Haraldsdó ttir et al, , 2001 ) gathered data on the frequency of intake of certain foods, which are both key elements in the Danish diet and suitable for comparison with food-based dietary guidelines (food-based dietary guidelines contrast with, for example, those that are nutritient based). This simple method is a valuable addition to traditional national dietary surveys, because it can detect and describe changes in the intake of key elements of the Danish diet taking place over a relatively short period of time (Haraldsdó ttir et al, 2001) .
Public authorities trying to minimise social differences in health need regularly updated information about the social differentiation of health-related lifestyles. Social differences in dietary habits change over time (Prättälä et al, 1992; Karisto et al, 1993) , and it is important to be aware not only of current differences but also any subsequent change. The primary aim of the present paper is therefore to investigate whether the simple method of data collection employed by the Danish Nutrition Council is suitable for describing, and in a longer perspective monitoring, sociodemographic trends in dietary habits. A secondary aim is to describe the sociodemographic characteristics of subjects whose behaviour conforms to important food-based dietary guidelines. In connection with this secondary aim, a healthy-diet index, developed as a simple expression of the degree of adherence to the guidelines, is employed.
Material and methods
The present study was initiated by the Danish Nutrition Council in 1998 as part of the Council's ongoing monitoring of the consumption of a number of nutritionally important foods.
Subjects
The study involved 1642 randomly selected individuals aged between 15 and 90 y of whom 62% participated. The sample was selected as a cross-section of private telephone numbers drawn from regional telephone records stratified according to geographical distribution. For further details of how representative of the Danish population the sample was, reproducibility, and food intake results see Haraldsdó ttir et al (1999 Haraldsdó ttir et al ( , 2001 . In total, 1024 people participated in the original study, and 29 of these persons were excluded from the present study because they did not fit into the chosen categories of occupation. This left 995 participants, of whom 480 were men and 515 were women.
Data collection
Data were collected by computer-assisted telephone interview (CATI). The interviews included 13 food frequency questions together with questions on the type of milk drunk and the type of fat spread used on bread (Table 1) . These foods were selected because they are included in the Danish food-based dietary guidelines (Table 2) (Haraldsdó ttir et al, 2001) .
In the present analysis, only information about type of fat spread used on bread and six of the food frequency questions (cooked vegetables, green salad/shredded vegetables, fruit, meat as a main meal, fish with sandwiches and fish as a main meal) were included. These foods were selected because the food-based dietary guidelines concerning them made it possible to divide consumption frequencies into two categories, that is, 'a dietary intake that conforms to the foodbased dietary guidelines' and 'a dietary intake that does not conform to the food-based dietary guidelines' (Table 3 ). The distribution of responses was also taken into account when selecting the foods for this analysis. Consumption frequencies of the selected foods were more evenly distributed than, for example, rye bread, potatoes and rice/pasta eaten every day or almost every day by the majority of the population. To record frequency, the answers listed in Table 1 were used. In all, 11 sociodemographic variables were included in the original survey, of which seven (gender, age, education, occupation, size of household, composition of household, urbanisation) were included in the present analysis. In the analysis, the two variables concerning the size and composition of the household were combined into a single variable (household). An income variable was not included, because only 77% of respondents volunteered this kind of information. Similarly, variables expressing type of house ownership, type of housing (apartment or house) and type of employment (governmental or private) were not included, because they have not previously been observed to be associated with differences in dietary habits.
Data analysis
Firstly, the associations between every single food and each of the seven sociodemographic variables were estimated in crude logistic regression models. In the logistic regression analysis, the intake frequencies for each of the seven foods were divided into two categories, that is, 'subjects adhering to food-based dietary guidelines' and 'others' (Table 3) . High odds ratios (ORs) indicated what was thus defined as adherence to the specific dietary guideline.
Secondly, a logistic regression model adjusting for all the seven sociodemographic variables was set up for each of the seven foods.
Healthy-diet index
A healthy-diet index was constructed to summarise the dietary information and create a more simplified picture of the relation between dietary intake and the sociodemographic variables. The specific scope of the index was to describe how close the study subjects adhered to a selection of the Danish food-based dietary guidelines. Six of the seven foods (cooked vegetables, green salad/shredded raw vegetables, fruit, fish with sandwiches, fish as a main meal and type of fat spread used on bread) were included in the index. The intake frequencies of each food were recorded using scores of 0-3, where 3 indicated adherence to, and 0 indicated nonadherence to, the dietary guidelines (Table 4) . 'Meat as a main meal' was excluded from the index, because the foodbased dietary guidelines on meat did not make allocation of points according to the scoring system possible. The allocation of points resulted in a healthy-diet score ranging from 0-15.
The aim was to describe the differing sociodemographic characteristics of subjects with high healthy-diet scores and subjects with low healthy-diet scores.
Mean and standard deviation (s.d.) were calculated, and the healthy-diet scores in different sociodemographic groups were compared using a nonparametric test (Kruskal-Wallis' test). In order to investigate sociodemographic characteristics of subjects with low healthy-diet scores and subjects with high healthy-diet scores, a subpopulation was defined. This subpopulation, numbering 529 individuals, consisted of subjects with a healthy-diet score of 11 or more (the top quintile; n ¼ 295; 88 M, 207W) and subjects with a healthy-diet score of 6 or less (the bottom quintile; n ¼ 234; 160 M, 74W).
Logistic regression analyses were performed to describe the sociodemographic characteristics of subjects with high healthy-diet scores and subjects with low healthy-diet scores. The dependent variable here was the healthy-diet score. The subpopulation was divided into two groups, that is, 'subjects with high scores' F the top quintile F and 'subjects with low scores' F the bottom quintile. Firstly, crude ORs were calculated for the association between the healthy-diet score and the sociodemographic variables, and secondly a logistic regression model adjusting for the seven sociodemographic variables was constructed. Analyses of the healthy-diet score were performed both for the whole group and separately on men and women, because comparable previous analyses had revealed substantial gender differences in dietary habits. The statistical package SPSS version 10.1 was used to analyse the data.
Results
In the crude analysis, more sociodemographic variables showed a significant association with the different foods than in the adjusted models. Thus, the significant effect of occupation in the crude analyses disappeared for most foods when adjusted for other sociodemographic variables. The crude and adjusted ORs calculated for intake of each of the seven selected foods are presented in Table 5 . Only significant values are presented.
In the adjusted models, gender emerged as the variable associated with the intake of almost all the foods investigated. Age, education, household and urbanisation were associated with the intake of some foods, while occupation seemed to have very little association with the intake of any foods.
The results concerning each of the seven selected foods will now be described in more detail. Associations will be described with the adjusted OR values. For further information about the crude ORs and confidence intervals (CIs), see Table 5 .
Cooked vegetables
Gender, age, occupation and urbanisation were the only variables to show an association in the adjusted model. Women consumed cooked vegetables more frequently than men (OR ¼ 1.66). Increasing age was associated with a more frequent intake of cooked vegetables (OR ¼ 2.42 for the oldest vs the youngest age group). And people living in rural areas consumed cooked vegetables more frequently than people living in the cities (OR ¼ 1.54). Also people who were self-employed consumed cooked vegetables more frequently than manual workers.
Green salad/shredded vegetables Gender and education were the variables that showed association in the adjusted model.
Women had a more frequent intake of green salad/ shredded vegetables than men (OR ¼ 2.21). Increasing levels of education were associated with a more frequent intake of green salad/shredded vegetables (OR ¼ 2.57 for the highest educated vs the lowest educated).
Fruit
Gender, education and household were the only variables to show an association in the adjusted model. Women ate fruit more frequently than men (OR ¼ 2.71). Short/medium higher education was associated with a more frequent intake of fruit (OR ¼ 1.55 for short/medium higher educated vs the lowest educated). Subjects in multiperson households with children had more frequent intake of fruit than subjects living in multiperson households without children and subjects living in single-person households (OR ¼ 1.84).
Meat as a main meal
Gender, education, household and urbanisation were the variables to show an association in the adjusted model.
Women ate meat as a main meal less frequently than men (OR ¼ 1.64). Education did not show a systematic association with the intake of meat as a main meal, but people from the high school education level ate meat as a main meal less frequently than the lowest educated (OR ¼ 1.57). Respondents in multiperson households with and without children consumed meat as a main meal more frequently than those living in single-person households (OR ¼ 0.38 for multiperson households without children and OR ¼ 0.37 for multiperson households including children). And people living outside the Copenhagen area (capital area) had a more frequent intake of meat as a main meal, with people living in small cities (2000-9999 people) having the most frequent intake (OR ¼ 0.46).
Fish with sandwiches
Age and household were the only two variables to show an association in the adjusted model.
Old age was associated with a more frequent intake of fish with sandwiches (OR ¼ 2.66 for the oldest vs the youngest age group). Subjects in multiperson households including children ate fish with sandwiches more frequently (OR ¼ 1.50) than subjects in multiperson households without children and subjects in single-person households.
Fish as a main meal Gender, age, household and urbanisation were the variables to show an association in the adjusted model.
Women had a more frequent intake of fish as a main meal than men (OR ¼ 1.56). Increasing age was associated with a more frequent intake (OR ¼ 6.82 for the oldest vs the youngest age group). Subjects living in single-person households ate fish as a main meal less frequently than subjects living in multiperson households without children. And people living in rural areas consumed fish as a main meal less frequently than people living in Copenhagen (OR ¼ 0.52).
Type of fat spread used on bread
Gender was the only variable that showed an association in both the crude and the adjusted models. Women avoided fat spreads more frequently than men (OR ¼ 1.67).
Healthy-diet index
Differences in the healthy-diet index for the total population were significant for five out of six sociodemographic variables. Urbanisation alone failed to show significant differences in the healthy-diet score (Table 6) .
Men and women showed substantial difference in the healthy-diet index: women having higher mean score, at 9.5, which compared with 7.8 for men. The healthy-diet indexes of four variables (age, education, occupation, and household) were related to gender differences. In men, increasing age was significantly related to a higher healthy-diet index. Equally, in men, education had a systematic relation with the healthy-diet index, with higher education being related to higher healthy-diet index. Neither of these relations were detected in women. Differences in occupation and household were also only significant in men (Table 6) . The logistic regression model, which was prepared so that the sociodemographic characteristics of subjects with the highest and lowest healthy-diet indexes could be described and compared, showed when adjusted for all the sociodemographic variables involved that subjects in the top quintile were most often women (OR ¼ 6.07), older (OR ¼ 9.72), well educated (OR ¼ 3.69), and living in multiperson households including children (OR ¼ 4.66). When the behaviour of men and women was analysed separately, the above-mentioned picture emerged for men, but concerning the women the associations with age and education were slightly different. The systematic relation between age and the healthy-diet index and education and the healthydiet index was not present among the women. Here the 40-59-y old were the group most likely to have a healthy-diet index of 11 or more as well as the group characterised by a short or medium higher education level (Table 7) .
Also in the regression models concerning the healthy-diet index the crude effect of occupation disappeared when adjusting for the other sociodemographic variables.
Discussion
The present study describes sociodemographic differences, that influence dietary habits. In it, systematic gender differences for almost all the studied foods are demonstrated. In addition to the pronounced gender differences, the results of this study show that other important variables explaining sociodemographic differences in dietary habits are age, education and household F although these associations are more complex than is the case with gender. These results are in line with those of other studies F including Danish studies F in which more detailed information about food intake is examined (Haraldsdó ttir et al, 1987; Pryer et al, 1995; Andersen et al, 1996; Johansson & Andersen, 1998; Johansson et al, 1999; Groth et al, 2001) .
Age significantly influenced the intake of cooked vegetables, fish with sandwiches and fish as a main meal. Increasing age had a positive association with the intake of all the foods mentioned. Studies describing the intake of fruit and vegetables generally suggest that increasing age is associated with an increased intake of fruit and vegetables (Wandel, 1995; Johansson & Andersen, 1998; Johansson et al, 1999; Thompson et al, 1999) .
In this study, as in others (Haraldsdó ttir et al, 1987; Wandel, 1995; Hjartåker & Lund, 1998; Groth et al, 2001) , education seems to be an important sociodemographic variable explaining differences in dietary habits. High educational level was found to be associated with a more frequent intake of green salad/shredded vegetables and fruit, and a less frequent intake of meat as a main meal. A large-scale meta-analysis covering 15 European countries also found that higher levels of education were positively associated with the consumption of vegetables and fruit (Roos & Prättälä, 1999) ; and a similar conclusion was reached in a recent Danish study in which fruit and vegetable intake was measured by weight (Groth et al, 2001) . Table 6 Healthy-diet index (mean and s.d.)
Men (n=480) 7.8 (2.9) Women (n=515) 9.5 (2.7) P* o 0.000
Total Men Women
Age (y) 15-24 y (n=139; 68 M, 71W) 8.1 (2.7) 7.4 (2.4) 8.9 (2.8) 25-39 y (n=341; 172 M, 169W) 8.5 (2.9) 7.4 (2.9) 9.6 (2.4) 40-59 y (n=304; 160 M, 144W) 9.0 (2.9) 8.2 (2.9) 9.9 (2.6) 60+ y (n=211; 80 M, 131W) 8.9 (3.2) 8.3 (3.3) 9.3 (3.0) P* 0.002 0.014 0.061 Education Primary school (n=397; 208 M, 189W) 8.1 (3.1) 7.4 (3.0) 8.9 (2.9) High school (n=249; 103 M, 146W) 8.8 (2.9) 7.5 (2.8) 9.7 (2.5) Short/medium higher education (n=260; 115 M, 145W) 9.3 (2.8) 8.4 (2.8) 10.0 (2.5) Longer higher education (n=89; 54 M, 35W) 9.2 (2.5) 8.9 (2.6) 9.8 (2.1) P* o 0.000 o 0.000 0.008
Occupation Manual worker (n=181; 116 M, 65W) 7.9 (2.9) 6.9 (2.9) 9.6 (2.1) White-collar worker (n=396; 182 M, 214W) 9.1 (2.6) 8.4 (2.6) 9.8 (2.4) 36 M, 16W) 8 children (n=436; 229 M, 207W) 8.7 (2.8) 7.9 (2.9) 9.6 (9.6) Multiperson incl. children (n=313; 143 M, 170W) 9.1 (2.8) 8.3 (2.9) 9.9 (9.9) P* 0.001 0.005 0.065
Urbanisation
Copenhagen area (n=239; 117 M, 122W) 8.6 (3.0) 7.8 (2.9) 9.3 (2.9) Big city (50 000+) (n=151; 75 M, 76W) 8.8 (2.8) 8.0 (2.9) 9.7 (2.5) Medium city (10 000-49 000) (n=208; 107 M, 101W) 8.7 (2.9) 7.9 (2.9) 9.6 (2.7) Small city (2 000-9 999) (n=229; 99 M, 130W) 8.8 (2.9) 7.5 (2.9) 9.7 (2.5) Village/rural district (o 2000) (n=168; 82 M, 86W) 8.6 (3.0) 7.9 (3.1) 9.2 (2. OR describes the probability of having a healthy-diet index (HDI) of 11 or more in a subpopulation consisting of subjects having an HDIr 6 (the bottom quintile; n=234; 160 M, 74W) and subjects having an HDIZ11 (the top quintile; n=295; 88 M, 207W). b The model includes all six sociodemographic variables. Thus, it is adjusted for gender, age, education, occupation, household, and urbanisation. c Variables that are not significant in both crude and adjusted models. The grey writing indicates nonsignificance.
Individuals living in multiperson households were more likely than individuals living in single-person households to have dietary habits considered relatively healthy. This has also been found in other studies (Prättälä et al, 1994; Wandel, 1995; Roos et al, 1998) . According to the analyses of the healthy-diet index, this association was most clearly pronounced among men, which suggests that, where healthy eating is concerned, living with someone is of greater importance to men than to women. A similar picture is drawn in another Danish survey F one based on quantitative dietary information in which men in single-person households were associated with a less healthy diet (Haraldsdó ttir et al, 1987) . However, another Danish national survey, conducted in 1995, did not reveal similar associations between men in single-person households and a less healthy diet (Groth et al, 2001) .
Descriptions of sociodemographic differences in singlefood dietary habits can play an important role in the formulation of public advice about dietary change. However, in creating a summarised picture of the relation between dietary habits and sociodemographic variables, constructed overall values of diets can be useful. Indexes of diet can be constructed in several ways (Kant, 1996) . The healthy-diet index used in the present study describes how closely respondents adhered to food-based dietary guidelines concerning the foods included, and not how healthily they ate F although these matters are obviously connected.
Analyses of the healthy-diet index showed that those with the lowest and those with the highest healthy-diet score differed in sociodemographic characteristics. Subjects with the highest score generally conformed to the following profile: they were women, had a high level of education, were older and lived in multiperson households.
However, the gender difference in dietary habits revealed here is far from straightforward. The present results demonstrate that other sociodemographic variables impact upon gender differences in dietary habits. Differences in healthydiet score between different categories of age and household were significant for men only. Hence, being older and living in multiperson households was associated with a higher healthy-diet score for men but not for women. The association between the healthy-diet score and education also differed depending on gender. Among men, but not women, there was a systematic association between education and healthy-diet score. In men, the highest levels of education were associated with the highest healthy-diet scores, while in women respondents with short/medium higher education had the highest healthy-diet scores. This suggests that high levels of education play a greater role in encouraging healthy eating in men than they do in women. More generally, these results concerning gender differences suggest that men are more likely than women to have their dietary habits affected by other sociodemographic conditions. This conclusion conflicts with the findings of another Danish study, which concluded that more variables were needed to explain women's dietary habits than men's, and hence that women are more likely than men to be affected in their dietary habits by a variety of sociodemographic conditions (Groth et al, 2001) .
The results of the present analyses F concerning both single foods and the constructed healthy-diet index F indicate that, for the foods studied here, at least, sociodemographic differences in dietary habits can be detected on the basis of frequency of consumption. The results describe a Danish study population F however, the participation rate was only 62% and generalising to the Danish population as a whole should be done with caution.
For the objectives of this paper, the most ideal situation would have been to compare, on the same sample of study subjects, the results of this simple method with those from a more sophisticated and standard instrument. However, this was not possible, and therefore the overall pattern of dietary habits by sociodemographic factors obtained in this study is compared to those obtained by other authors using different methodologies on different population samples.
The healthy-diet index used here may favour certain population groups. Respondents with diets consisting of large amounts of fruit, vegetables, fish, and no fat spreads on bread were rewarded with a high healthy-diet score and categorised as 'subjects adhering to food-based dietary guidelines'. However, other types of healthy diet F for example, including bread, potatoes and rice/pasta as the major components F are not recognised in the present healthy-diet index, and it is likely that the sociodemographic characteristics of consumers of these two types of diet will differ. Regrettably, it is impossible to create an index that accords a high score to individuals eating bread/potato/rice/ pasta using the method of food frequencies, because variations in consumption frequency for these foods are small.
Conclusion
The results of the present study are similar to those of studies using more detailed information on food intake. It would therefore appear that the simple method of food frequency questions used in surveys conducted by the Danish Nutrition Council is capable of describing sociodemographic differences in dietary habits. Analyses of both single foods and a constructed value of the total diet (the healthy-diet index) proved successful F the latter being particularly useful in describing the extreme groups of a population. Even though, for obvious reasons, consumption frequencies do not automatically translate into intake quantities, the former can give a reasonable indication of actual intake. It is also important to be aware that, in their nature, indexes based on the frequency of consumption of a small selection of foods favour certain types of healthy diet.
In view of the simplicity of this method, it could be a valuable supplement to more traditional quantitative dietary surveys in any future monitoring of sociodemographic changes in dietary habits.
